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SOVIET FRODUCTION TECHNOLOGY OF CAST-

IRON SHOT

I. P.

Bélenovskiy, A. F. Gladkov,

F. T. Yefimov, M, V, Rodichev

by designation and size as drilling.shot No 2.5,

3.0, 4.0) and technical smot (No V.f, 1.0, 1.5, 2.0, 5.0}, Drilling shot 1s

used in the &rilling of wells 1in connes
technical shet

tion with geological prospecting, and
i3 used in the metallurgicel, machine bullding, and other branches

of tadustry for ~leaning castings, forged work, and stampings of sand and scale,
and for sawing and grinding merhle, granite and other minerals. She: 'is also

widely vaed to 1acrease the strength of part

accomplished by one

Shot 1s produced from chilled cast
cupola iron and ccoling

The

8 by wey of shot peening.

iron ty pulverizing a stream of liquid
it in water with a potassium bichromate solution.

‘complex mechanzzation of a cont.inuous shot production process was

plant vhich used its own resources to Plan and produce all

the necessary equipment, mechanisms, conveyer devices, and machines for sorting
and separating the shoi. These operations brought

the output of sound product.
laber,

about a twofold increase in

Mechanical operations completely replaced manual
shortening the production cycle from a premechanization 40 or 50 hr to

30-40 min, Scund product y1eid was increased from 55.8 1n 1949 to 70%.

The

Process for obtaining the shot consists of the usual operations during

the melting of irom in & cupcls and the pouring of
from the plant, feeding it into s receiving bin, and drying, heat treating,

sorting, and separating it.

velghing depertment

The

prepared charge materials are transported

w_ating in one of the cupolas,

- 2 -
-

shot, channeling the shot

Final operations involve weighing and pecking.

by wagon or car through -the

and delivered by shaft holst to the charging platform for
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The two "Gipromez"-type cupolee, Wwith three rows of tuycres have a pro-
duetivity of 2,5 t/hr and operate alternately (12 hr each per 24-hr day),
feeding a shot pit. Air feed into ths cupolas is accomplished with inFiividual
centrifugal blowers, type TsAGI Bp 19 at a head of 450-500 mm water column.

The molten metal lgaves the cupola at a temperature of 1,320-1,350°C on & 3em
trough inclined 14°, Th. metal comes out through one of two calibrated openings
in the tap hole, 10 and 12 mm in diameter. The 10-mm opening is situated 100-
120 mm below the 12.mm opening. After each tapping, the trough is clesned of
slag, and scum, and sprinkled with a casting mixture.

The liquid metal 1g fed from the trough into the ladle of & teeming car.
The ladle, lined witk a 30-40 mm thick layer of refractory c¢ley, is mounted
on the zar at an angle of 3~h° 50 that ite pouring 1ip 15 raised 30-40 zm.
From the pouring iadle, the stream of l1quid metal, with a diameter of 10.
12 mm at 1,260-1,280°, drope imts the shot Pit onto the wet surface of a
rotating drum.  The leagth of fall of the Stream if controlled, by raising or
lowering the rar and ladle, from 1,85 to 1,710 m;, depending upon the fluidity
of the metal and the diameter of the stream Fall is decreaged as fluldity in-
creased and dismeter lessens. For uniform Teel of the metal stream over the
entire length of the rotsting drum, the ladle of the teeming car is moved back

forth by a érive me:-hanism over 150-350 mm st a rate of eight complete
movements per minute. The stream must drop prezisely along the drum. Devia-
tion to the right or le®t of the drum is detrimentsl to the process of spat-
tering, i.e. the amount of elongated. flattened, or drop-shaped, etc. pellet
Torme & inireased. Ae the stream of liquid metal strikes the wet surface of
the rotating darum, 1t splatters. The i1rd:ividual drops fall into the vater
where they cool rapidly harden, and form pellere of verious sizes.

To impars & spherical form to the pellets, the stream of metsl, after
spattering, must fell through the air for some distence before striking the
water. To thie end, vhe water level 15 the shot pit 1is maintained so that the
drum i submerged LY not more than one third of 1te diameter. The drum, 380 m
in diameter an3 1,200 mw long, rotates at 13C rpm on roller bearings situated
inside the @rum to protect them from the splattering metal,

To provide an antiorrosive toating for the peilets, each cubic meter of
water has aaded o it 200 g of KEC:QO., and 50 g of KOH or similér quantities
Of Fa Cr 0, and NaOH. Water termeratice ie mairieined at 50-700.

Tvo =0 cu m/nr «eentrifugal pumpe are set up 1o 111 the pit with water.
By means of au 80.c¢u-m reserve tank, the pumps alsc keep the water at constant
level and temperature.

The teeming car and drum are driven off the same 5.8:kw; 1,450-rpm motor
by a D21t and pulley eystem. A worm gear drives s large gear wheel with a
perimeter.-mounted rod attachec on the Other end t5 the teruing car to impart
the back.and.-forth motion described above,

The :ylindricel shot pit, 6 0 1n iiameter and 7.45 m 1n depth, has, in the
lower portion, a wall inc>ined 36Y from verticsal. The ghot, in the process of
produstion, rolle down this wall 1nto a shaft.. The shaft adjoins and forms a
part of the shot pit. Its function is %0 facilitate removal of the shot during
the pouring pro:ess,

Shot pit and sheft walls are of reinforced concrete lined, as is the
ceiling of the pit, with 3. to b-mp steel sheet. The weld seams above the
vater level are cleaned thoroughly to prevent accumulation of serap which,
during pouring. is removed with a rabble through & hatch in the pit top.
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The ghot 1s removed from the shaft by means of an electrically operated
grab bucket suspended from a car above the shaft. The bucket picks up about

it above the water level to let the vater drain off for 3-4 min, It is then
raised an additiomal 200~300 ma to clear the edge of a receiving bunker, over
Vhich it 1s carried by the car, moving at 8.5 m/min, It is dropped into the
bunker and flovs at a constant rate into the drum of & d:ying and heat treat-

. ing )ﬁgace; which operates at a teaperature of 250.300°,  Furnace output is
3.5 t/hr.

From the furnace 5 the shot goes onto a vibrating screen for separation of
serap from the conditloped shot. It is then screened for size and conveyasd to
8eparate bunkers and packed, On the vay to the bunker, metal dust and scale
&re separated in a spscial chamber,

The metal for the shot has the following percentage composition: 3.0-
3.5 C; 1.5-2.0 81; 6.5-0,7 Ma; 0.12 § {max); 0.3-0.8 P. Hardness is 58-60 -
- Shot of 2.8.3.4 mm diameter splits into 3-5 pleces under a load of bso.

BOO kg.

Introduction of 0.15% Cr end W1 increases shot hardness to 62 R,, am
ralses resistance to crushing by 50 kg.
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